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Food for thought:
water requirements for
social-ecological systems
Michael Douglas (Uni. Western Australia, Charles Darwin University) & Sue
Jackson (Griffith University)

Australia’s wet-dry tropics

•
•
•
•

55 river basins
Area: 463,000 sq. miles ( 4.5 times larger than Colorado)
Population: 300,000
Density 0.65 per sq. mile
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Australia’s wet-dry tropics
• 30% of population are Aboriginal people
• Own 30% of the land; managing it for > 60,000 years
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• 50% of Australia’s river discharge
• 160 million acre feet

• Large dams on only 2
rivers
• ~0.01% of flow is
diverted
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Northern development and agriculture
• Interest in agriculture for the last 100 years
• Current phase
– Renewed interest in the past 10 years
– Severe drought in southern Australia
– A national imperative
– New governments departments
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The rhetoric of food production
and northern development
• Australia needs food security
• Agriculture needs water security
• Southern Australia has drought, declining
rainfall and over-allocated rivers
• Northern Australia has ample land and
“wasted water” and should be the “food
bowl” for the region
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Water and food production:
Irrigated agriculture
• 80 sq. miles of irrigated land
• Generates $160 m per year
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Agricultural assessments

• Groundwater: 230 sq. miles new irrigation
• Dams: 5,500 sq. miles new irrigated land
• 50% increase in Australia’s total irrigated land
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Agricultural assessments

• Unconstrained by the regulatory environment,
• Did not take into account other users or uses
of water in the catchment

• Who are the other users and what are
their uses?
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Water and seafood production:
Commercial fisheries
• Fish, prawns, mud crabs
• $220 m per year
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Mud Crab catch & wet season flows
(Meynecke et al. 2012)
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Prawn catch & wet season flow
Logan R.
Loneragan & Bunn 1999
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6

Barramundi breeding and rainfall
(Halliday et al 2012)
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Water and seafood production:
Recreational fishing
• > $48 m per year
• Commercial barramundi licenses being bought
out for recreational fishing
• Economic significance for tourism
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Barramundi catch & wet season flows
(Bayliss et al 2008)
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7.5

Water and Indigenous food production
Jackson et al. 2014 Journal of Environmental Management

• 56 species harvested
• More than 90% of the value accounted for
10 species
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Water and Indigenous food
production:
Two communities from Daly River (~180 people)
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Water and Indigenous food production:
Social benefits
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Fortnightly consumption value of
‘wild’ aquatic resources
All Species

Fortnightly
Consumption Value

% household
income

% total food

$100

5%

23%

• Indigenous households in the north are financially stressed:
• 30% of households had difficulties paying for everyday needs
• 22% of Indigenous people lived in a household where
someone went without food (Aust. Health Survey 2013)

Water and ecosystem food production
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Water and ecosystem food production:
Where did that barramundi fillet come from?
Jardine et al (2011); Oecologia, J. Animal Ecol.
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Food production systems:
- Horticulture
$ 160 m
- Commercial fisheries $ 220 m
- Recreational fisheries $ 48 m
- Customary harvest
- Ecosystem food production
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Food production systems:
- Horticulture
- Commercial fisheries
- Recreational fisheries
- Customary harvest
- Ecosystem food production

Future development scenarios (30 years)
Management Strategy Evaluation, Daly River

Indicator
(c.f. to 2006)

5% Agriculture

Indigenous income
Non-Indigenous income
Discharge
Wild fish harvest

 6%
 12%
 65%
 89%

Stoeckl et al (2013) Biological Conservation
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Food production isn’t just agriculture
• Discourse is linked to moral arguments about
food to give primacy to agriculture
• Rhetoric ignores the “hidden” components of
the food production system and their water
needs

Research to support sustainable development in northern Australia

Food production isn’t just agriculture
• Need to reframe the debate around multiple and
interdependent food production systems
• Avoid the polarized debate of environment versus
production
– Ignores other values and interdependencies
– Environmental allocations are “unproductive”

• Water is definitely not wasted
– Already being used to support food production
– Poorly understood, not valued, easily traded-off
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Tropical rivers support biodiversity
•
•
•
•

75% of turtle species
65% of waterbird species
50% of fish species
Iconic species

Pusey et al 2011, Kyne and Dostine 2011 “Biodiversity of Australia's tropical rivers

